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1Introduction
Gauss 2 Appell $F_{1}$
$F_{1}( \alpha,\beta,\beta’,\gamma;x,y)=\sum_{n,m=0}^{\infty}\frac{(\alpha,m+n)(\beta,m)(\beta’,n)}{(\gamma,m+n)(1,m)(1,n)}x^{m}y^{n}$ (1)
$x(1-x) \frac{\partial^{2}u}{\partial x^{2}}+y(1-x)\frac{\partial^{2}u}{\partial x\partial y}+\{\gamma-(\alpha+\beta+1)x\}\frac{\partial u}{\partial x}-\beta y\frac{\partial u}{\partial y}-\alpha\beta u=0$
$y(1-y) \frac{\partial^{2}u}{\partial t^{2}}+x(1-y)\frac{\partial^{2}u}{\partial x\partial y}+\{\gamma-(\alpha+\beta’+1)y\}\frac{\partial u}{\partial y}-\beta’x\frac{\partial u}{\partial x}-\alpha\beta’u=0$
(2)
$\mathrm{A}=\{(x, y)\in \mathbb{C}^{2} : xy(x-1)(y-1)(x-y)\neq 0\}$ (3)
3 $u(x, y)$ $\mathrm{P}^{2}-\mathrm{A}$ Terada([9])
Deligne-Mostow([l])
$\Phi$ : $\Lambdaarrow \mathrm{P}^{2}$ , $(x,y)\vdasharrow[u_{1}(x,y) : u_{2}(x,y) : u_{3}(x,y)]$ (4)
$\Phi$ open dense $\mathrm{A}\mapsto \mathrm{B}/$ (monodromy )
$(\alpha, \beta, \beta’,\gamma)$ $\mathrm{B}$ $\mathrm{P}^{2}$ 2
$\{[u_{1} : u_{2} : u_{3}]\in \mathrm{P}^{2} : |u_{1}/u_{3}|^{2}+|u_{2}/u_{3}|^{2}<1\}$
$(\alpha, \beta,\beta’,\gamma)$ $\Phi$ $\mathrm{B}$
monodromy 2 $(\alpha,\beta, \beta’,\gamma)=$
$( \frac{1}{3}, \frac{1}{3}, \frac{1}{3},1),$ $( \frac{1}{2}, \frac{1}{2}, \frac{1}{2}, \frac{5}{4})$ Theta








$\{(\lambda_{1}, \cdots,\lambda_{5})\in(\mathrm{P}^{1})^{5} : \lambda_{:}\neq\lambda_{j}(i\neq j)\}/\mathrm{P}\mathrm{G}\mathrm{L}_{2}(\mathbb{C})$
$X(2,5)$
$X(2,5)=\mathrm{G}\mathrm{L}_{2}(\mathbb{C})\backslash \{M=(\begin{array}{lllll}a_{1} a_{2} a_{3} a_{4} a_{5}b_{1} b_{2} b_{3} b_{4} b_{5}\end{array}) : \phi_{j}.(M)\neq 0(i\neq j)\}/(\mathbb{C}^{*})^{5}$
$\mathrm{A}_{j}.(M)=a_{i}b_{j}-a_{j}b_{i}$
$(\mathbb{C}^{*})^{5}$ $[a$: : $b_{:}]$ $\lambda_{:}\in \mathrm{P}^{1}$
$\mathrm{A}\ni(x,y)\ovalbox{\tt\small REJECT}\mapsto(\begin{array}{lllll}1 0 1 1 10 1 1 x y\end{array})\in X(2,5)$
5 $S_{5}$ $X(2,5)$ com-
pact $\overline{X(2,5)}$ $\mathrm{P}^{2}$ 4 blow-up
$\overline{\mathrm{P}^{2}}$
model { , $k,l,m$} $=\{1,2,3,4,5\}$
$(ijklm)(M)=\mathrm{A}_{j}.(M)d_{jk}(M)d_{kl}(M)d_{1m}(M)d_{m}:(M)$ (5)
(mijkl)(M) $=(ijklm)(M)=-(mlkji)(M)$











$(x,y)\in \mathrm{A}$ ( Rieemam
$C_{x,y}$ : $w^{5}=z(z-1)(z-x)(z-y)$ (7)
0, 1, $\infty,$ $x,y$ $\mathrm{P}^{1}$ 5 6
Rieemann $\zeta=\exp(2\pi\sqrt{-1}/5)$




$\varphi_{1}=\frac{\mathrm{d}z}{w^{2}}$ , $\varphi_{2}=\frac{\mathrm{d}z}{w^{3}}$ , $\varphi_{3}=\frac{z\mathrm{d}z}{w^{3}}$ , $\varphi_{4}=\frac{\mathrm{d}z}{w^{4}}$ , $\varphi_{5}=\frac{z\mathrm{d}z}{w^{4}}$, $\varphi 9=\frac{z^{2}\mathrm{d}z}{w^{4}}$
$H_{1}(C_{x,y}, \mathbb{Z})$ k $\gamma_{1},\gamma_{2},\gamma_{3}$ $\int_{\gamma}.\cdot\varphi_{1}$ $(\alpha, \beta,\beta’,\gamma)$




$\Phi$ : $\mathrm{A}\ni(x, y)\vdasharrow[\int_{\gamma_{1}}\varphi_{1} : \int_{\gamma_{2}}\varphi_{1} : \int_{\gamma 3}\varphi_{1}]\in \mathrm{P}^{2}$
$\mathrm{B}_{A}=\{[\eta_{1} : \eta_{2} : \eta_{3}]\in \mathrm{P}^{2} : |\eta_{1}|^{2}+|\eta_{2}|^{2}+\frac{1-\sqrt{5}}{2}|\eta|<0\}$
monodromy
$\Gamma=\{g\in \mathrm{G}\mathrm{L}_{3}(\mathbb{Z}[\zeta]) : {}^{t}\overline{g}Ag=A\}$ , $A= \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(1, 1, \frac{1-\sqrt{5}}{2})$
$\Gamma(1-()=\{g\in\Gamma : g\equiv I_{3}\mathrm{m}\mathrm{o}\mathrm{d} 1-\zeta\}$
$\Gamma/\Gamma(1-\zeta)\cong S_{5}$ $\Phi$ $S_{5^{-}}$ $\overline{X(2,5)}\cong$
$\mathrm{B}_{A}/\Gamma(1$ - $()$
Riemann $C_{x,y}$ $\mathrm{B}_{A}$
$A_{i},$ $B_{i}$ $H_{1}(C_{x,y}, \mathbb{Z})$ symplectic (i.e. $A_{:}\cdot Aj=B:\cdot Bj=$
$0,$ $A_{i}\cdot B_{j}=\delta_{j}.\cdot)$
$(Z_{1}, Z_{2})=(\begin{array}{llllllll}\int_{A_{1}} \varphi_{1} \int_{A_{6}} \varphi_{1} \int_{B_{1}} \varphi_{1} \int_{B_{6}} \varphi_{1}\cdots \cdots \cdots \cdots \cdots \cdots \cdots \cdots\int_{A_{1}} \varphi_{6} \int_{A_{6}} \varphi_{6} \int_{B_{1}} \varphi_{6} \int_{B_{0}} \varphi_{6}\end{array})$
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$\tau=Z_{1}^{-1}Z_{2}$ 6 Siegel
$6_{6}=\{\tau\in \mathrm{G}\mathrm{L}_{6}(\mathbb{C}) : t_{\tau=\tau}, {\rm Im}\tau>0\}$
([5] ) $\text{ }$ $A:,$ $B$: $\rho$ $\tau$
Lemma 3.1. $\Omega$ : $\mathrm{B}_{A}arrow 6_{6},$ $\Omega(\eta)=(\Omega_{\dot{l}j})$
, $\mathrm{m}\mathrm{o}\mathrm{d}\mathrm{u}\mathrm{l}\ovalbox{\tt\small REJECT}$ embedding
$\Omega_{11}=(\zeta^{3}-1)(\eta_{1}^{2}+(1+\zeta^{3})\eta_{2}^{2}+\eta_{3}^{2})/\Delta$ , $\Omega_{44}=-\zeta^{2}(\eta_{1}^{2}+\zeta^{2}\eta_{2}^{2}-(1+\zeta)\eta_{3}^{2})/\Delta$ ,
$\Omega_{22}=(\zeta^{3}-1)((1+\zeta^{3})\eta_{1}^{2}+\eta_{2}^{2}+\eta_{3}^{2})/\Delta$ , $\Omega_{55}=-\zeta^{2}(\zeta^{2}\eta_{1}^{2}+\eta_{2}^{2}-(1+\zeta)\eta_{3}^{2})/\Delta$ ,
$\Omega_{33}=(\zeta^{2}-1)(\eta_{1}^{2}+\eta_{2}^{2}-\zeta^{3}\eta_{3}^{2})/\Delta$ , $\Omega_{66}=-\zeta^{3}(\eta_{1}^{2}+\eta_{2}^{2}-(1+\zeta^{4})\eta_{3}^{2})/\Delta$ ,
$\Omega_{12}=(\zeta^{3}-\zeta)\eta_{1}\eta_{2}/\Delta$ , $\Omega_{45}=(\zeta^{4}-\zeta^{2})\eta_{1}\eta_{2}/\Delta$,
$\Omega_{15}=(\zeta^{4}-\zeta)\eta_{1}\eta_{2}/\Delta$ , $\Omega_{24}=(\zeta^{4}-\zeta)\eta_{1}\eta_{2}/\Delta$,
$\Omega_{13}=(1-\zeta^{2})\eta_{1}\eta_{3}/\Delta$ , $\Omega_{23}=(1-\zeta^{2})\eta_{2}\eta_{3}/\Delta$ ,
$\Omega_{46}=(\zeta^{4}-\zeta)\eta_{1}\eta_{3}/\Delta$ , $\Omega_{56}=(\zeta^{4}-\zeta)\eta_{2}\eta_{3}/\Delta$,
$\Omega_{16}=(\zeta^{3}-\zeta)\eta_{1}\eta_{3}/\Delta$ , $\Omega_{26}=(\zeta^{3}-\zeta)\eta_{2}\eta_{3}/\Delta$,






Theta [2], [5] c acteristic $(a, b)\in$
$(\mathbb{Q}^{6})^{2}$ , $\mathfrak{S}_{6}$ $\theta(a,b)$ Fourier
$\theta_{(a,b)}(\tau)=\sum_{n\in \mathrm{Z}^{6}}\exp[\pi\sqrt{-1}^{t}(n+a)\tau(n+a)+2\pi\sqrt{-1}^{t}(n+a)b]$
.
$(a, b)$ Jacobi torsion $\tau a+b\in \mathbb{C}^{6}/(\mathbb{Z}+\tau \mathbb{Z})$
$C_{x,y}$ $P_{1},$ $\cdots,$
$P_{5}$
$Z_{1}^{-1t}( \int_{P}^{P_{j}}.\cdot\varphi_{1}, \cdots, \int_{P}^{P_{\mathrm{j}}}.\cdot\varphi_{6})$
$(\mathbb{Z}/5\mathbb{Z})^{3}$ $H\subset \mathbb{C}^{6}/(\mathbb{Z}+\tau \mathbb{Z})$ $H$
Riemann $—\in \mathbb{C}^{6}/(\mathbb{Z}+\tau \mathbb{Z})$
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$H$ $—+H$ characteristics 125 ,
$(a, b)$ $\theta(a,b)(\Omega(\eta))$ $\mathrm{B}_{A}$
, $(a, b)$ 12
12 $\mathrm{B}_{A}/\Gamma(1-\zeta)$ $\mathrm{P}^{11}$
Theorem 1. 12 theta
$\mathrm{P}^{11}$
, Cross $\Theta$
$\Theta=\ovalbox{\tt\small REJECT}_{-\zeta^{4}\theta_{[[7,3,3]]}(\Omega(\eta))^{5}}^{-\theta_{[[1,1,9]]}(\Omega(\eta))^{5}}-\zeta^{4}\theta_{[[3,3,3]]}(\Omega(\eta))^{5}\ovalbox{\tt\small REJECT}\zeta^{2}\theta_{[[1,3,5]]}(\Omega(\eta))^{5}\zeta^{4}\theta_{[[3,7,3]]}(\Omega(\eta))^{5}\zeta^{2}\theta_{[[1,7,5]]}(\Omega(\eta))^{5}\zeta^{4}\theta_{[[3,3,7]]}(\Omega(\eta))^{5}-\theta_{[[7,1,5]]}(\Omega(\eta))^{5}-\theta_{[[3,1,5]](\Omega(\eta))^{5}}\theta_{[[1,1,1]]}(\Omega(\eta))^{5}\theta_{[[1,9,1]](\Omega(\eta))^{5}}\theta_{[[9,1,1]]}(\Omega(\eta))^{5}$ , Cross $=\ovalbox{\tt\small REJECT}_{J(15342)(\lambda)}^{J(13245)(\lambda)}JJ(12453)(\lambda)\ovalbox{\tt\small REJECT} JJJJJJJJ((13524)(\lambda)12354)(\lambda)(12534)(\lambda)(13425)(\lambda)(15234)(\lambda)(13254)(\lambda)(15324)(\lambda)(13452)(\lambda)(12345)(\lambda)$ (8)
, $characte\dot{m}$tics $[[l,m,n]]$
$a= \frac{1}{10}{}^{t}(l, m, n, l, m, n)$ , $b= \frac{1}{10}{}^{t}(-2l, -2m, -2n, -l, -m, -n)$
$\Phi$ Cross $\Theta$
([3] ), hypereffiptic currve
Thomae $J(ijklm)$ 1
2 , Cross
( $\Theta$ ) $\mathrm{P}^{5}\subset \mathrm{P}^{11}$ 5 2
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$\theta,(\mathrm{J}\mathrm{J}^{\mathrm{g}\mathrm{y}\mathrm{y}\mathrm{u},\mathrm{n}}11\Omega(\eta))^{5}$ $Q$
diag(l, $1,$ $-\ovalbox{\tt\small REJECT}(1+\zeta)$ )
$F_{g}( \eta)=\frac{(g\eta)Q^{t}(g\eta)}{\eta Q^{t}\eta}$ , $g\in\Gamma,$ $\eta\in \mathrm{B}_{A}$
$\mathrm{B}_{A}$ $f(\eta)$
$f(g\eta)=F_{g}(\eta)^{k}f(\eta)$ , $g\in\Gamma(1-\zeta),$ $\eta\in \mathrm{B}_{A}$
$A_{k}(F_{g};\Gamma(1-\zeta))$ 12
$\theta[[l,m,n]](\Omega(\eta))^{5}$ $A_{5}(F_{g};\Gamma(1-\zeta))$




(Z). $A_{\mathrm{n}}(F_{g};\Gamma(1-\zeta))=\{0\}$ for $n\in \mathrm{N},$ $n\not\in 5\mathbb{Z}$ .
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